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GRINDING DEVICE WITH NOTCHED GRINDING WHEEL ALLOWING THE 
OBSERVATION OF WORK THAT HAS BEEN CARRIED OUT 



Inventor: Hans Gunther Lux, Austria 

Representative: Cabinet Maulvault 

The methods and devices for grinding which are known to date do not allow monitoring 
the surface being ground while the operation is carried out. Therefore, the piece to be ground 
must be removed from the grinding wheel from time to time for cooling or to check it, resulting 
in repeated attacks of the machine on the surfaces, so that the precision and finishing of these 
surfaces are insufficient. 

The present invention relates to a grinding device comprising a grinding wheel which 
rotates at high speed and whose working surface presents notches by means of which it is 
possible to overcome these drawbacks. The dimensions and the arrangement of these notches 
provided in the grinding wheel in the shape of slits, holes, etc. are indeed such that, while 
working, the worker can see, opposite his/her eyes and through notches cut into the grinding 
wheel, the piece which is brought into contact with the face of the grinding wheel, that is to say, 
in contact with the attack face of the grinding wheel. It is known that when an object is placed ' 
behind a disk into which notches are cut, and the disk is rotated, it becomes perfectly visible 
starting at a certain speed of rotation. With the aid of the device which is the object of the present 
invention, it is thus possible to monitor the ground surface during the operation, notably to 
determine, for example, the precise moment where the grinding must be stopped, or to determine 
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the exact angle at which the grinding must be carried out. In addition, it is also possible to 
replace the piece into its initial position with respect to the grinding wheel after it has been 
removed from the wheel (for example, to cool it). Grinding wheels in fact exist whose working 
surface have notches, but these notches are either too narrow or too wide, so that the 
stroboscopic effect does not occur. Moreover, these notches that are cut into the periphery of the 
grinding wheel do not have the same purpose. 

The present invention provides another improvement of said known grinding devices. 
According to this improvement, one slants the lateral surfaces of at least apart of the notches, if 
they are in the shape of slits, or the axis of at least part of these notches, if they are in the shape 
of holes, with a respect to the surfaces of grinding wheels which are in the shape of a disk, or the 
generating line of grinding wheels that are in the shape of a cup. The flanks of the slits, or the 
axes of the holes, are thus no longer directed perpendicularly to the peripheral surface or the 
working surface of the grinding wheel in question, but rather are inclined. The grinding wheel 
thus acts, in a manner of speaking, like a helix, and it generates a strong air current or turbulence 
and automatically ensures cooling, so that in many cases it is possible to do without a special 
device for cooling with water. 

According to another characteristic of the invention, it is also possible to obtain or to 
reinforce this effect by arranging, on the face of the grinding wheel oriented toward the worker, a 
disk which rotates with the grinding wheel, which has slits in the same arrangement, and whose 
connector bars which separate slits are curved in the shape of helicoidal blades. When the disk 
rotates, it acts as a helix and it causes a more intense current of air through the slits or the holes 
of the grinding wheel, wherein this current of air moves in an effective manner from the worker 
toward the piece, thus preventing any deterioration of the edges by burning (or heating), without 
there being any need to provide another cooling means. Naturally, in both cases the dimensions 
of the slits or holes, or the inclination of the lateral walls of the slits (or of the axes of the holes) 
must be such that it is still possible to see through them. 

According to the present invention, these notches can also be provided in an arrangement 
of rows of holes arranged in a spiral pattern starting at the center of the grinding wheel, where 
the axis of each hole is located on the cylinder which is concentric with respect to the grinding 
wheel and tangential to the adjacent holes, where preferably the grinding wheel is embedded in a 
support perforated in an identical manner. In this manner, one achieves the result that the 
grinding wheel is uniformly "transparent" at all of its points and an overlapping which may occur 
with the radial slits at too slow a speed of rotation is absolutely prevented. However, given that 
these rows of holes notably decrease the rigidity of the grinding wheel, the wheel must be 
maintained in a support which is capable of preventing its breakdown due to the effects of the 
centrifugal force. 
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According to a particular embodiment of the grinding device which is the object of the 
invention, the piece can be illuminated by a light beam directed through the notches of the 
grinding wheel toward the surface of the piece being ground, and reflected by the surface toward 
the worker's eye. The place where material is removed then appears clearly in the shape of a 
streak and it is markedly set off from places which have not yet been touched by the grinding 
wheel. The slightest alteration in the grinding angle which must be respected is immediately 
detected by the placement of the shiny streak, and it can immediately be corrected. Also, it is 
possible by modifying the grinding angle to bring the place where abrasion is being carried out to 
the desired point, which has become detectable thanks to the light beam. 

According to another characteristic of the invention, for the purpose of making only the 
illuminated grinding surface visible, in a marked manner, through the notches, and to avoid 
causing discomfort or blinding of the worker due to the light rays that can be reflected by the 
face of the grinding wheel, at least the part of the body of the grinding wheel which extends 
between the notches is tinted with a matte; black on the face oriented toward the worker. This 
blackening clearly must penetrate sufficiently deeply so that the grinding wheel does not become 
light [colored] when it starts to wear (when it is used turned-over). 

A preferred embodiment of the illumination device, which also makes it possible to 
prevent blinding, consists in providing a light source at a short distance from face of the grinding 
wheel, close to its shaft, and in masking this light source toward the exterior by means of a 
screen extending to the immediate vicinity of the face of the grinding wheel, in the area of the 
slits. It is then advantageous to give this screen the shape of a frustrum-truncated cone which 
surrounds the shaft of the grinding wheel and to accommodate the edge which forms the base of 
the cone in a recess in the face of the grinding wheel or behind the curved edge of a disk which is 
placed next to the grinding wheel, and which is fitted with identical slits and turns with the 
grinding wheel. 

By means of this engagement of the edge of the screen in the recess of the grinding 
wheel, or behind the curved edge of the supplementary disk, one eliminates the otherwise 
unavoidable gap between the edge of the screen and the face of the grinding wheel, which would 
be sufficient to allow light to pass in the direction toward the face of the grinding wheel. 

According to yet another embodiment of the object of the invention, the extremities of 
the notches that are in the form of slits in the grinding wheel obliquely intersect the axis of the 
grinding wheel, that is to say they describe a cone about the axis of the grinding wheel as they 
rotate. In the described illumination procedure, the light rays must naturally be oblique with 
respect to the face of the grinding wheel, they must originate from the axis of the grinding wheel, 
and they must be directed along the axis of the slit (if the ray contacts the grinding wheel 
perpendicularly or nearly perpendicularly, it would not produce any useable reflection). Thus, 
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the terminal surfaces of the slits are inclined (this can be achieved without difficulty given that 
the deepest part of the slit would remain unilluminated in any case if the terminal surfaces were 
oriented perpendicularly to the face of the grinding wheel, and this area of the grinding wheel 
would not contribute to the desired results), and the inclination reduces the dimensions of the 
notches, increases the rigidity of the grinding wheel, and decreases the risk of the grinding wheel 
starting to vibrate in a disadvantageous manner. 

Finally, the grinding wheel is mounted so that it can pivot about a horizontal axis which 
is parallel to its faces, aiid so it can be immobilized. It is also possible to use the grinding wheel 
either in a horizontal position (for example, for dressing the lower face of the grinding wheel 
while monitoring the operation from above) as well as in the usual vertical position (for example 
to grind with the periphery of the grinding wheel while monitoring the operation obliquely and 
from the side). It is then advantageous that the grinding wheel be able to pivot or be tilted 
vertically about its lower horizontal tangent, because one can then grind in the two positions 
without modifying the height of the grinding wheel, so that it is not necessary to modify the 
height of the point of pressure application of the hand, or the mount which guides the piece. In a 
particularly simple and efficient manner one can obtain a grinding device which is based on the 
described principle, but which provides an electric motor that can pivot and that can be 
immobilized about a horizontal axis cutting its shaft through the middle, and by mounting a 
grinding wheel cantilevered on each side over the extensions of this shaft. 

The drawing in the appendix, which is given as a non-limiting example, shows a 
satisfactory embodiment of the obj ect of the invention. 

Figure 1 is a top view of a flat grinding wheel fitted with simple radial slits; 

Figure 2 shows an oblique view of a flat grinding wheel provided with oblique slits; 

Figure 3 is a cross section through line III-III of Figure 2; 

Figure 4 is a cross section through line IV-IV of Figure 2; 

Figure 5 is a partial cross section of a grinding wheel in the shape of a cup (as a dome); 
Figure 6 shows a grinding wheel with a supplementary disk which forms helicoidal 

blades; 

Figures 7 and 8 are a top view and a transverse cross section, respectively, of a grinding 
wheel comprising rows of holes arranged in spiral patterns; 

Figures 9 and 10 are a front view and a side view, respectively, of a grinding device; 
Figures 1 1 and 12 are a cross sectional and a top view, respectively, of an illumination 

device; 

Figure 13 shows another embodiment of the illumination device, also in cross section. 
The flat grinding wheel 1 shown in Figure 1 has radial slits 2 which, when the grinding 
wheel turns, allow the worker to observe the piece located behind the grinding wheel. To obtain 
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a regular view "by transparency," the slits 2 have different lengths so that one has on the 
periphery of each concentric circle approximately the same proportion of notched surface and 
working surface. As one can see in Figures 2 and 4, the lateral walls of the notches 2 of the flat 
grinding wheel 1, which are in the shape of slits, can be inclined with respect to the faces of the 
grinding wheel. Similarly, it is possible for the terminal faces 3 of the notches 2 that are slit- 
shaped, to be oriented obliquely, that is they obliquely cut the axis of the grinding wheel, or they 
describe, as they turn, a cone about the axis of the grinding wheel. As shown in Figure 5, the 
lateral walls of the slits 2a of the grinding wheel which are in the shape of a cup are also oriented 
obliquely with respect to the generating line of the grinding wheel. 

The disk 4, shown in Figure 6, is arranged against the face of the grinding wheel 1 and 
tons with it. This disk is also notched, and the connector bars extending between the notches are 
curved in the shape of helicoidal blades which, during rotation, generate a pOAverful air current 
through the slits of the grinding wheel and render any supplementary cooling during grinding 
superfluous. 

The flat grinding wheel lb, shown in Figures 7 and 8, has three rows of holes 5 arranged 
in a spiral pattern. The axis of each hole is located on the cylinder which is concentric with 
respect to the grinding wheel and tangential to the two adjacent holes. The grinding wheel lb 
itself is inserted in a support 6 having similar holes. 

As shown in Figures 9 and 1 0, a possible embodiment of the grinding device according to 
the invention comprises an electric motor 7, supported by axle 9 mounted so it can pivot on a 
chassis 8, and capable of being immobilized in the chosen position. Two flat grinding wheels 1 
are mounted cantilever on shaft 10 that extends on each side of the electric motor. In Figure 10, 
the position of the grinding wheels and of the motor for the dressing operation is indicated with 
broken lines, as is the most efficient illumination procedure for this operation. 

As one can see in Figures 1 1 and 12, a luminous body 1 1 in the shape of a tube, masked 
toward the exterior by a screen 12, is provided at a short distance from the face of the grinding 
wheel 1 and in proximity to the shaft 10 of the grinding wheel. This screen 12 constitutes apart 
of a cone surrounding the shaft of the grinding wheel, and the edge 13 forming the base of this 
cone engages in a recess 14 of the face of the grinding wheel. In Figure 11, one clearly sees that 
with the aid of this particular protection procedure light can no longer reach the external edge of 
the grinding wheel, and the luminous rays are reflected only by the ground surface of the piece 
15, in the direction toward the worker's eyes. Instead of the recess 14 provided in the face of the 
grinding wheel, one can also provide a disk 16 applied against the face of the grinding wheel that 
is notched similarly and turns with it, and whose edge 17 is bent back. The edge 13 which forms 
the base of this screen 12 also engages behind the bent edge 17 (Figure 13). 
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The details of the construction can be modified without departing from the scope of the 
invention, witjiin the range of technical equivalences. 

Claims 

1 Grinding device comprising a grinding wheel which turns at high speed and whose 
working surface comprises notches, characterized in that the dimensions and the arrangement of 
the notches, which are in the shape of slits, holes, etc. provided in the grinding wheel, are such 
that the worker while working can see, opposite his/her eyes and through said notches, the piece 
which is brought in contact with the face of the grinding wheel, that is to say the point of attack 
of the grinding wheel. 

2. Embodiments of the grinding device according to Claim 1, characterized by the 
following characteristics: 

a. The lateral surfaces of at least a part of the notches that are in the shape of slits, or the 
axes of at least a part of the notches that are in the shape of holes, are inclined with reference to 
the faces of the grinding wheel, if the latter is flat, or with respect to its generating line if it is in 
the shape of a cup, respectively; 

b. A disk which turns with a grinding wheel is arranged against the face of the grinding 
wheel that is oriented toward the worker, wherein this disk has notches identical to those of the 
grinding wheel, the connector bars which separate the notches being curved in the shape of 
helicoidal blades; 

c. The notches are replaced by rows of holes arranged in spiral patterns starting from the 
center of the grinding wheel, where the axis of each hole is located on the cylinder which is 
concentric with respect to the grinding wheel and tangential to the adjacent holes, and where the 
grinding wheel is preferably inserted in a support perforated in an identical manner, 

d. The piece can be illuminated by a light beam which is directed through the notches of 
the grinding wheel toward the surface that is in the process of being ground, and reflected by the 
surface toward the worker. 

e. At least the part of the body of the grinding wheel which extends between the notches 
and which is directed toward the worker is tinted in matte black; 

f. A light source is provided at a small distance from the face of the grinding wheel, in 
proximity to the shaft of the grinding wheel, wherein this light source is masked by a screen in 
the slit area that extends to the immediate vicinity of the face of the grinding wheel; 

g. The screen forms a frustrum-truncated cone which surrounds the shaft of the grinding 
wheel, the edge forming the base of the cone engages in a recess of the face of the grinding 
wheel or behind the bent edge of a disk applied against the face of the grinding wheel, this disk 
being provided with slits in an identical manner and rotating with the grinding wheel; 
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h. The terminal faces of the notches in the shape of slits in the grinding wheel obliquely 
cut the axis of the grinding wheel; 

i. The grinding wheel is mounted so it can pivot about a horizontal axis which is parallel 
to its faces, and so it can be immobilized in the desired position; 

j. An electrical motor is mounted so it can pivot about a horizontal axis intersecting its 
shaft in its middle, and capable of being immobilized in the desired position, and the grinding 
wheel is mounted in cantilever fashion on each side, on the extensions of the shaft of the motor. 
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Les metbodes et la diipositifi de mealage con- 
nus jusqu'i present ne permettent pas de surveil- 
ler La surface en court de meulage pendant que 
scffectuc Fopcration. II £aut dono ecarter de 
tempt en tempt de la meole U piece a mauler 
pour la refrotdir on poor la controler et il en 
restate det attaquea repetees des surfaces usinees, 
de sorte que ces surfaces manquent de precision 
et de finL 

La preaente invention concerne un dispositif da 
xneulage compoxtant una meule tonrnant a grande 
vitesse dont la surface de travail preaente des en- 
tailles grace auxqaelles il est pcmaihle de remedier 
i ces mconvenients. La dimension et la disposition 
de ces entaflles p revues dans la meule sous forme 
de fentes, de trous, etc. sont en eflet tenet que 
l'ouvrier paisse voir pendant le travail la piece 
amenee en contact avec la face de la meule oppo- 
ses a son regard 1 , c'est-a-dire avec la face d'atta- 
que de cette meule, a travers lea entaJIIes pratl- 
quees dans la meule. On safe qu'txn objet place 
derriere un disque pourvu d*entaulea et aniine <Tun 
mouvement de rotation devient parfaitement visi- 
ble a partir d'une certaine vitesse de rotation. 
Grace au dispositif objet de la preaente invention, 
il est done possible de surveiHer la surface meulee 
pendant Poperation, notamment poor deici miner 
par exemple le moment precis ou le mealage doit 
etre interrompu ou poor determiner Tangle exact 
selon lequel le mrnlngr doit toe effectne. En outre, 
il est egalement possible de replacer la piece dans 
sa position initiale pox rapport a la meole apres 
Ten avoir ecartee (par exemple pour la refroidir). 
II exists bien dea meules dont les surfaces de tra- 
vail presentent des cntiriflrw, maia ces entaxllcs sont 
soit trop etroitea, soit trop Urges, de sorte que le 
phenomene stroboecopiqne ne se produit pas. D'ail- 
lenrs ces entailles menagees sur la peripberie de 
la meule n'ont pas le meme but. 

La presente invention apporte us autre perfeo 
tionnement aux dispositifs de mealage connus. 
Selon ce perfectionnement; on incline les surfaces 
latersles d'au moins one partie des entailles, lors- 
qu'efles sont en forme de fentes, ou les axes d*an 



moins une partie de ces entailles loraqu'eues sont 
en forme de trous, par rapport aux surfaces des 
meules en forme de disque on a la generatrfce 
des meules en forme de cuvette. Les flancs det 
fentes,. ou lea axes des trout, ne sont done plus 
orientes normalement a la surface penpberique on 
de travail de la meule censideree, mais sont incli- 
nes. La meule agit -done en quelque sorte <%mTrm ^ 
une 1^1"** provoque un fort courant ou remous 
d'air et assure automatiquement le refroidissement, 
da sorte que, dans bien des ess, il est possible 
de so passer d'un dispositif special de refroidis- 
sement par can. 

Sufvant una antra paxticulaxita de Phrrentioa, fl 
est egalement possible d'obtenir on de re nf o x cer 
cet effet en disposant sur la face de la meule orien- 
tee dn cote de f onvrier un disque tournant avec 
la meule, fendu de la meme facon, et dont let pon- 
tets separant les fentes sont recourses en forme de 
pales oTbeuce, En tournant, ce disque agit comme 
une helice et provoque un courant d'air plot 
intense a travers les fentes ou les trous de la 
, meule, ce courant d'air se deplacant ratfonneOe- 
ment de Fouvrier vers la pie ce, ce qui f i npeohe 
la deterioration eventneQe des aretes par brulnra 
(on coup de feu) sans qu'il soit besoin de pxevoir 
us autre mode de refroidissement. II va de soi 
que, dans les deux cat, la dimension det fentes ou 
des trout ou bien Finclinaison det paroit latersles 
des fanfcwi (ou les axes dea trous) doit etre telle 
quH soit encore possible de Tpir an travers. 

Suivant la presente invention, cet enttillot pen- 
vent etre egalement prevuet sous forme de ran- 
gees de trous disposers en spiralee & partie du 
centre de la T"^** t Faxe de cbaque trou etant state 
sur le cylisdre conoentrique a la meule et tangen- 
tial* aux trous voisins, et la meule etant de prefe- 
rence eacastrte dans un support trout de facon 
identique. On paxviest ainsi i ce results* que la 
mrT il r est unif ormcmcnt < transparente > en tout 
ses points et qu'un cbevsucbement pouvant even- 
tnellement se produire avec des fentes radiales 
pour une vitesse de rotation trop faible est abso- 
lument evite. Mais etant donne que ces rangees 



4 - 41250 



Prix da fascicule : 100 francs. 



— 3 

plan et en coupe transversale d'une meule compor* 
tant des rangees de trots disposes en spirales; 

Les fig. $ et 10 sort rcspectivement des vues 
dc face et de cote d'un dispositif de meolage; 

Les fig. 11 et 12 aunt reapectivcment des vues 
en coupe et en plan d'un dispositif d'edairage; 

La fig. 13 montre un autre mode de realisation 
da dispositif d'eclair&ge egalement en coupe. 

La meule plate 1 que montre la fig. 1 presents 
des femes radialea 2 qui, lorsque la meule tourne, 
pcnmcttcnt an regard d'acceder a la piece qui se 
trouve derriere cette meule. Pour obtenir une rue 
« par transparence > reguliere» lea fentes 2 sont de 
longueurs diffcrentes de fagon qu'fl y ait a la 
peripheric de chaque cercle concentrique a pen 
pres la meme proportion de surface entaiHee et de 
surface de travail. Comme on pent le voir sur les 
fig. 2 et 4, les parois laterales des entaillea 2 en 
forme de fentes de la meule plate 2 peurent etre 
Inclinees par rapport aux faces de la meule, De 
meme, il est possible que les faces terminates 3 
des entaillea 2 en forme de fentes soient orientees 
obliquement, c 1 est-i*dire qu'elles coupent oblique- 
ment Faxe de la meule ou qu'elles decrivent en 
tournant un cone autour de Faxe de la meule. Les 
parois laterales des fentes 2a de la meule en forme 
de curette que montre la fig. 5 sont de meme 
orientees obliquement pax rapport a la genera* 
trice de la mcinlr. 

Lo disque 4 que montre la fig. 6 est dispose 
contra la face de la meule 1 et tourne avec eHe. 
Ce disque est egalement entaille et les pontets 
s'etendant rmtre ces entailles sont recourbea en for- 
mo de pales dTiellce, ce qui, lors de la rotation, 
engendre un violent courant d?air a travers lea 
fentes de la meule et rend anperflu tout refroidia- 
sement supplementaire pendant le meolage. 

La meule plate ?b que montrent les fig. 7 et 8 
present* troia rangees de trbua 5 disposes en spi- 
rale. L'axe de chaque trou est sitne sur le cylindre 
concentrique a la meule et tangential aux deux 
trous voisins. La meule lb est eHe-tneme encastree 
dans un support 6 presentant dee trous semblahles. 

Comma le montrent les fig. 9 et 10, un mode de 
realisation possible du dispositif de meolage con- 
forme s F invention comporte un xnoteur electrique 
7 porta par un axe 9 monte a pivotexnent sur un 
hati 8 et ponvant etre immobilise dans la position 
chotsie. Sur Farbre 10 du moteur electrique, pro- 
longe de chaque cote de celui-ci, sont montees en 
porte-a-faux deux meules plates 2. Sur la fig. 10, 
la position des meules et du moteur en vue de 
1* operation de dressage est indiquee en traits mix- 
tea, ainai que le mode d^eclairage le plus ration* 
nel pour cette operation. 

Comme on pent le voir sur les fig. 11 et 12, 
il est prevu, a courte distance de la face de la 
meule 1 et a proximitc de Farbre 10 de la meule. 
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un corps lumineux 11 en forme de tube masque 
vers Pexterieur par un ecran 22. Get ecran 12 
constitue une partie <Tun cone entourant Farbre 
de la meule et le bord 13 formant la base de ce 
cone s'engage dans une depression 14 de la face 
de la meule. On voit nettement sur la fig. 11 que 
grace a ce mode particulicr de protection aucune 
lumiere ne peut plus parvenir sur le bord exte- 
rieur de la meule et que lea rayons lumineux ne 
sont reflechis que par la surface meulee de la piece 
25, en direction des yeux de Fouvrier. A la place 
de la depression 14 prevue sur la face de la meule, 
il peut egalement etre prevu un dieque 16 appli- 
que centre la face de la meule, mraille de meme 
et tournant avec die, et dont le bord 17 est re- 
courbe. Le bord 13 formant la base de Fecran 12 
s'engage egalement derriere le bord recourbe 17 
(fig. 13). 

f jfrff details de construction peuvent etre modi* 
fies, sans s'ecarter de Finvention, dans le damaine 
des equivalences techniques. 

RKSUllS 

1° Dispositif de mculage comportont une meule 
tournant a grande vitesse et dont la surface de 
travail comporte des entaillea, caractcriae en ce 
que les dimensions et la disposition des entaiQes 
en forme de fentes, de trous, etc. prevues dans la ' 
meule sont teHes que Fouvrier ptrisse, pendant le 
travail, voir la piece amenee au contact de la 
face de la meule opposee a son regard, c*est4- 
dire le point cPattaque de la meule, a travers les- 
dites entaillea. 

2* Modes de realisation du dispositif de mcu- 
lage suivant 1*, caracfierisS par les particularises 
suivantea : 

a. Lss surfaces later slea <Tau moins une partie 
des entaillea en forme de £entes ou les axes d'au 
moins une partie dea entailles en forme de trous 
sont inclines par rapport aux faces de la meule, 
lorsqu'eile est plate, ou respeetivement par rapport 
a sa generatrice lorsqu'eile est en forme de cuvette; 

6. Un disque tournant avec la meule est dispose 
contra la face de. la meule orientee du cote de 
Fouvrier, ce disque presentant des entailles iden- 
tiques a ceHes de la meule, lea pontets separant 
les entailles etant recourbes en forme de pales 
dlielice; 

c Les entailles sont remplacees par des rangees 
de trous disposes en spirales en part ant du centre 
de la meule, Faxe de chaque trou etant sitne sur 
4e cylindre concentrique a la meule et tangentiel 
aux trous voisins, la meule etant de preference 
encastree dans un support troue de facon iden- 
tique; 

d. La piece peut etre eclairee par un misceau 
lumineux dirige sur la surface en cours dc meulage 
a travers les entailles de la meule et rcflechi par 
cette surface en direction de Fouvrier; 
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